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ABSTRACT 

PURPOSE: To enhance the characteristics of a semiconductor device, 
utilizing a metal element which accelerates crystallization of Si. 

CONSTITUTION: A thin film transistor is constituted, using a crystalline Si 
film obtained by utilizing a metal element, Ni, which accelerates the 
crystallization of Si. A source region 108 and drain region 109 are 
produced with Ni by implanting ions of an element, P, for gettering Ni and 
annealing to getter Ni. For forming a P-channel type thin film transistor, 
for example, both phosphorus and boron are used; phosphorus determining the 
conductivity and boron being used for gettering. 
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Jpa«ffi«6 0~9 0 kVtt. 
X 1 0"~8 X 1 0"Jg^/cm' t-rtltf<tl/i, 
iSCSJTti. ln]3i«ffi(J8 0 kVtb, K-XftSr4Xl 
0"g^/cm' tr^o ;iCDig«, ^4^->'J=l>^JSE 20 
2 0 6 diJt^T, NSO^««tlffiJ^ 2 12. 2 1 3 

msA^setT. pmcoyfm!^m^2 1 5 cv-t.) . 

216 (h*H'» *tjg^$ns. ffi;^. L'v'T.hOV 
X:J7 2 1 4TS^a$ny5::^*E#I^:®2 1 0. 2 11©^ 

[0 0 4 9] 7i*5. dcDISICiitiT. V-X • HU"f 

>««2 15.21 e+wfli^w^soft:^^*^^. m 

©KffiiS{4'ffl-?-n$:§Ki>tS5S5ii3x 1 0"~1 x l 0 

ft. -(^>v-\d>ifmo:)Sis.mmi^ut-r^. 30 
[0 0 5 0] ^fc, m^:iry^ma\.tz 

5fe-r. 02 (D) tCS^Ti^f:. NSTFTO 
ffiJ^Srl/vX hOVX^' 2 1 4TSfabT, a8^-f:t> 
Sr^jDfS. -tUT, I^vX h(DVXi7 2 1 4S>|^St 

[0 0 5 1}i>:(C. U>'7.hi7)VX57 2 1 4S:^*bfc 
02 (E) lCS-rJ;^(C. U— !f-7:::-;KcJ; 

yiig(CJ:t3»m^nfc^tt>''j3>®i^2 0 5. 2 0 

M«2 10.21 i'Bijsvm<7iyf^m^^^2 15.21 
6ic:j^*i3xi o"ii^/cm' ©Sg^iD^nxii^ 

;i.75t^^y^ij>if$n-5. ^-if-7ti:bT«. KrF 
X:^^->VU— tf- (jfi^fi2 4 8 nm) SfflVi^. zzy^r 

mi^^<P^\tJ:^)V^-^&fi^ 200~400mJ/cm 
' . «RJx.«2 5 Om J/cm' if-S <h J;^^., Sfc, - 50 
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*^m(C0^2~2 0 ->3 h®^-if-7t*5Sgft-$n-5 

0 O'er -5. 

[0 0 5 2] V—^-7--)V(Dmz. S^S^H^I'T 
2B$W. 3 5 0'COfi«T^7:::-;i/-r-5o *ll 

[0 0 5 3] l^t^T. 02 (F) fC^-ripl-. 
0 0 0 A®gS{bS^M2 1 6 ^mWifmt&ithXZfyX 

^^^KtTJUSrir^AIKoaHKlCioTNSTF 
T. P^TFTCD«@ ■ E^2 1 7~2 2 1 i&Jgfig-f 
^. gmir. 3 5 0'CCD*^||ffla+T. ZBtf^mMS 
^fT'S. (02 (F) ) 
[0 0 5 4] &.±<DXm^mX. NffiTFT. PSTF 
T €:*SltM fc-a-^ tlfc C M O S SO T F T 

[0 0 5 5] mmm4:i *iisi«^m±. i^^^^si 

-r-S^I^Jctil/iT. y-X • HK>Sg^i:. LDD^ 

mtizm^'^ts^^y'S:, i;^»cr><:t>H-hr>i^fe 
[0 0 5 6] ^att->'j=i>Kojgj5£$Tfi, mmmi 

»]ih7>v^X^^i>»I(D:^ffi{CTJiB£1-5. V-X- 
ig®TFT?r5^-r. 

[0 0 5 7] 03{C5^-rJ;'5(C. y-x/Hi^-f >ffi« 
3 0 1 t^Y^;u®J^©FBi(c(j, y-x/Ku-f >ffii® 
J; 0 fcT^i6ft«s*^^s^^{s«s^M«^M« 3 0 2 

0 2S:LDDMi^iVi5. 

[0 0 5 8] y-x/ H K >mm 3 0 

1 tCti. m:^nxi 0"'~1 X 1 0"ll^/cm' 
ttA^nxi^^S. <g«^TMi!^ffi«3 0 2(rti. 
jPAM X 1 0"~7 X 1 0"lS^/cm' (ii'aA^n 

g t o itn ^r^U icy ^ U > i/r -5 i i*i 
TtSfc*. ^i^FBlT!^ttO«^,0#*t/>;^j:<. OFF 
mSSWffiViT F T $r#S d <>: AiT^ -5, 

[0 0 5 9] c*iS«3j5] *3lig^Jir(i. 
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[0 0 6 0] XStt|lig«iij4 t(f«I^^T$.5o SjS-S 
!^\t. LDDffifte (215-216) 10 
j^Oi8*S:e^«jg*T. 3 X 1 0"~3X 1 0"11^ 
/cm' ai^*^*^JO$nT. LDD^«c*iN^/{)^?,Pl! 

X 1 0"~3 X 1 0"!I^^/cm' ifS. S^h, V- 
X (3 1 2) • KL-O (3 1 3) ^i^fCtt, m(Di^t> 
OIC. fflB3^*^*3 X 1 0"~1 X 1 0"g^/cm' {if 

[0 0 6 1] LDD«g«^ia$n^j8l©SS«y-x/ 
K i^-f ymmzWiM^n^momst^ o 1 2 ~ 4 

DDM«^NS;5^e.Pi!tC;Se$-&5fciie)tctt, ldd 

OgSS^+0^-n^?|V>fcS^^^3X"l 0"~3 X 1 0 

"m^/cm' t^^jioizm^^r^, 

[0 0 6 2] :^mmmX'\t. PSOTFT^f^Sr^H? 
PS!O^«'t4^##-r-5^Mt/0^»-T-;^<. -y'rJlR 

zj^m^mm-r^^^izvtzfzi^. -y^)\^<Dmmi^mz 30 

[0 0 6 3] CSIiS^J 6 ] *IIJfifisj-c«. 
-X- ]iU-(>mi$.tLDDmmtizm^^tS^:t> 

[0 0 6 4] xmtmmm5tmmm-c$>^. m;^^ 
.■^(ly-x (2 12) • HK> (2 1 3) mm\z. m 
^m^^mmT'mmA^3 X I o"~ixi o"g^/c 

m'SifftA^nTVi-S. Sfe, LDD®i® (215- 50 
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2 16) let), Pi&ffix.-5»ST«*i3X 1 0"~4 
X10"ll^/cm' {tt'aASnxli^. Z<Dltt>. 
y-X • h*U-f>ffli^, LDDffiiSi:/&«N^*>'SPS{C 

[0 0 6 5] ;icDfc*tc«. y-x • K^-f>ffi«tca 
A$nfcfflB*0K®«4>©«S©«;*:MA^6jP®Kffl« 
■f^-e-n^dlVi/tSSdtsx 1 o"~i X 1 0")^^/ 
cm' i:;^-5d;^)(c. L DDM^tcaA^tXita 

?K^fc^aE-0^3x 1 0"~3X 1 CH^/cm' 

[0 0 6 6] *^lfS^JT-«. P^OTFT^f^SJ-r^fS 

PM®«mtt€:#-%^T-5^«i6tl®i^T75:<. Zl-y^r;i/R 

r^ctfix'^^tztb, mm^f3.!^mmti. t^-^m^ 

[0 0 6 7] CUSE^J 7 ] **Jffi«S|T(S. NS»K ^ 5 

c MO s mnm h ^ >-:?x sr jggK-r ^csj*^-r. 
igi4!:*iiig«!ij*s-r. s-r, ±s!cTJft]K*^fi&Lfc 

;y7xas (n-:i>i7'7 0 5 9Xtil 7 3 7) 4 0 1 
±.\Z. y^X'TCVDfetCiOKtt (IM) ©T^:;i/X 
7X->U=i>]K€:5 0 0A©Jf${CfiX|gLT. TOMt 
tTi!{bS*«4 0 2*ma2 0 0 OAOJf 

[0 0 6 8] 7^;i/7 7X->'j3>M4 0 3 0^ 

r<»<jgpK-rs. zom^miiy). 7^;i/7rx->'j 

n>lS4 0 3o^®#tt!&t3Jc»$n^. Xt!>D 
-hffilCtO, 1 ~3 0 p pm, ^J;^t^. lOppmO 

(A) ) 

[0 0 6 9] Sl^^H^TS 5 or. 4B#WO 

^7:::-;V*JSUT, 7^:;P7 rX vU 3 >IK4 0 3 

JD^MaiCiO. @li?n->irJH4 0 4*i 

7^:>'I/7tX->U =i>IK4 0 3 0*S*^e.TffiOi!'fl;a 
«m4 0 2-vKm-r-5tC#:3T. 7^;l/7 tX -> U :3 > 
iiS4 0 3 0igffiBic:g*i3ifTT^. MS^bXS^illT^. 

[0 0 7 0] Uii. -y^JV^tD^mTtma^lX 1 0" 

is^/cm &.±(DmmmT'f^^i\:^nrz-><)u>m'p 
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^Jl'Ommt. 1 X 1 0"~1 X 1 0"li?^/cm' CO 

<, 

[0 0 7 1] i^ft{b$nfcv'J:3>l^<£X>y5">yL 
T. 134 (B) (C5^-rJ:^lt. S!K->Un>®«4 0 
5, 4 0 6^Jgfi£-r^. S«->U3>Si«4 0 5ttN^ 10 
TFT©SttH*«figL, te*at»i->U=l>ffiJ!ie4 0 6 
li P S! T F T ©gttS ^«|fi£-r 

[0 0 7 2] $^)tC. y^XTCVDffiiCitl/i^ 1 5 

0 0 A©iE{kS^IIg4 0 7^tiSfr^. j^n-y^ 

felCJ:0 7;P5->^AK^4 0 0 0 AO/f^tCitSI" 
;i©7;i'=ll':7i^Mtt'irV hmS4 0 8, 4 0 9€' 

*>>"^A§r0. 2wt-&W$-arT. t □ u/ i'-^'^'f X 

[0 0 7 31 ;*:tc. 7 Kn^mmm^-'^mmm. 20 

^tUT. giSlcia^b;^tiiitS;a:|»S^{bl«* 1 0 OA 

M^i?7.hOV7.i7 4 1 O^JgfigUT. T;!'^^'?^^ 
i&;i3'-->^'UT. y-f hmffi4 0 8, 4 0 9$:J^fig 

[0 0 7 4] ^4 (C) tCS^-fck^t. y^hP-v'XK 

©•7Xi'4 1 o^«fit;tssT'. y-fhms4 0 8. 4 
^.^m. ^om.iL\-m^^3'-2o%^^htzm'&.m 

tt, i^-fhm«i4 0 8, 4 0 9®*M{C7:j- hl/v;^ h 
-Sfc*. 'jT'f hmS4 0 8. 4 0 90fl!lffiCDi5»-lC^?LM 

©I»@i?^i;ti4 11.41 ztm^^n^, c:o#?LM 
<Dmmm^m4 11.41 2(D^^^mx'i&mm^mm 

CTT«. ^jLnommmm4 11. 412^7000 

A<D:l$(Cf£fi$-a-^„ 
[0 0 7 5] 7:*- hl'vXhWT7.5'4 1 0€:|^Sbfc 40 

^c. so^y-r hmfii4 11.41 2*i^ffimftUT. 
iit^T'^@;illWbll4 0 9.4 1 o^j^fig-rs. * 

fflfS. (04 (D) ) 
[0 0 7 6] ;^(C. ^?L«®^ffigEft!^4 11.41 
2. Rt^«S^fj:imiJ{bi|^4 1 3. 4 14^-7Xi7(ct 
T. iEftS^M4 0 7^x-;/5^>ybT. y-f h*6i^^ 

4 15. 4 1 esr^-tx^'nf 5. xy^>ify;mt:in 

i<Dm®mt^4 1 1~4 1 4^X.y^yif-^-r, Wt^t 50 



#185118-3 3 0 6 0 2 
16 

'fX.;/5^></tCctoT. mmmm4 0 7 ^3iy^>if 

[0 0 7 7] 04 (E) ic^Ti^lc. E5^U;5:V^iiaS 

umwrn^m. ^iLnfs.mmm^m4 1 1. 4 1 2^jii 
-7>>ifT^*b. ^im<Dmmmtm4 11. 412 
^i{Mo)mmmim4 11.41 2«#mici^*T 

^•Sfei*. i®t^T'^H;^^SiEfbtl4 13. 4 1 4*^X 
[0 0 7 8] 'A\Z. -y-f httffi4 0 8, 4 0 9€r-7Xi' 
5. 4 0 6 tc:^:M!^<&aA-r^. **iS«sjT-«. 

^aA-rsfcfefc. H-t;>if;y;^ic*5^-ei~i 0% 

tCf&f?Lfc7*X7^'> (PH3) ^fflV^S. ^fc. K 
«fei&m4 15.41 6;5^#Sjii^VXi7i:LT^tg-r-5 

[0 0 7 9] h*-tf>i/'(cj;0. &!K->'J 4 0 

5. 4 0 6 ictsv^T. ^mtimm-^nx^^^^mmf^m 
&\zm^-t>-bmK-^nT. NS®ii5ii«^M«tsJ«4 
1 7-4 2 odij^^^ns. c:n^.NSoffijgST»eiij 

m.m4 1 7~4 2 0«TFT®y-7./HU-f >eg«i: 

fi-So ifc. y'rMiS4 0 5. 4 0 6(Dm.y<r>m.mt 
m-^^ytrnx^nu^^tztb. ^\^)vmskmm4 2 
1. 4 2 2*ij^j5gsns. Mtc. y^r h«feiBiiK4 1 5. 
4 1 6c9^^tc«*5nTv^-ssg«ti. m^>-A^f^ hm 
mm4 15.41 6{cjg?,n^fc*(c. j^©aAS*i/h 

N^O<£SS:^Mi^«S«4 2 3-4 2 6A^J^^$ 
n^. (04 (E) ) 

[0 0 8 0] ±E®K-tf>i'ie!c*3iiT. m 

-r^tXDaS*^. NSOii5«S^Mife^«4 17-42 
9{Ci5tiT3x 1 0"~1 X 1 0"li?/cm' tfS.^ 
iolC. MfC. <g;aaE^«iEtlffl«4 2 3-4 2 6(c:43li 
T4X 1 0"~7 X 1 0"|g^/cm' tfi^JiOlZ, 

[0 0 8 1] :;^:IC. 04 (F) l^vX h4 2 7T-S«U 
T. /'?^'-x>i?'LT. PlITFTtJSS^^OUvT, 

3}^7> (B, H. ) 'f:t>H-fcf>yB#OS 

m&mtMWLt-r?). at«i->'j3>fflj^4 o 

eCiJt^T. N^®ii5jSft^«ie'^®^4 1 9. 4 2 0. 

RUNm<Di&m&^mmmm4 25. 426 «^-n^'n 
mmmi^K^i-x. psois«a^i^t»®j^4 2 8 (y 
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-X) . 4 2 9 (h*^'r» , Rzfpm(7)is.m&^f^m 

3 0. 4 3 1 tfi^, ffi;^. ^'>*X h4 2 TTS 
a^FnfciS«g?F«5tlffiJS4 1 7 (y-;^) .418 
(HK» , Rr/(SSigT»6*ffi«4 2 3. 4 2 4(7) 

[0 0 8 2] 75*5. y-X • FU-f >g|«i;5:-5PS 

«*^SK®i«4'CD«?©!ft«i l3t)3xlO"~lX10 
"H^/cm' ig<, PS©<£«S^«i6fe«Si®4 3 0. 
4 3 1 {C*3V>T. fflB^oaiS*^*iPC0«ai 0 3X10" 10 
~4X 1 0"ll^/cm' iiSO^Si^tC. K*-tf>i^ 

[0 0 8 3] i5;:tt. U'>'XhOVXi7 2 1 4$|^*Lfc 
^{C. 04 (G) JCS^-Ti^lC. I/— tf-T^-;nci 

ifxm\z^r)mm-^nrzB^'>^)^>mm4o 5. 40 

[0 0 8 4] *IIJS««iT(J. N^B:t;p^©V-X/K 
1/04 1 7. 4 1 8. 4 2 8. 4 2 9 X 1 

0"~1 X 1 0"JI^/cm' OfiST-aA^n. M 20 
IC. NSRtKPScD<£»«7FMi^^«4 2 3. 4 2 4. 
4 3 0. 4 3 2 tC(ifii*U X 1 0" ~ 7 X 1 0 " B^/ 
cm' aSTaASnxii^fe*. l^— tf-^SlltT'S 
Z.tiZ^K). miz^r)=.y \Zf ^ 'J > y 

[0 0 8 5] I'-lf-^tbTfi. Kr FX=i^->T^- 
if- (jS;12 4 8 nm) 

^#«x:^;i':^-^flf*^2 0 0~4 0 Om J/cm' . 

2 5 Om J/cm' t-T-S t J;^^, ^tz. -*^m 30 
^ 2 ~ 2 0 -> 3 -y h © l/-- !f-»Bgit ^ i 5 

ic-r-stivi. i^-- !f-jt©Mitiif©s^gjas«2 0 0 

[0 0 8 6] ^-1f-7X-;l.O^(C. g^HH^'fT 

-i5^n'^^o\zrn\t^\,\ 
[0 0 8 7] 04 (H) ic^-rj;5n. m^inm<Dm 
it^mn^mfi^m.wm:4 3 2tLxyyx^cwDmz 40 

ffi. iBI84 3 3. 4 3 4. 4 3 5 S-jl^fiKT-S. 
3 5 0'C©*5^|?H^+lC:teViT. 2 B#Fb^©1d^5!131$- 



( 10 ) <^mW-8-3 3 0 6 0 2 

18 

fro. &.±(DXm^f^T. CMOSifMh7>vX^*^- 
^fS^ni), (04 (H) ) 

[0 0 8 8] jfc. m^^>^mMvrz 

5fe-f. 0 2 (D) IC^fi^fC. NSTFT© 

ffi«^i/v';^h4 2 TTKauT. mm-i^y^Wita-r 

[0 0 8 9] 

Lrzm^ii'>vzi>m^m^^Th. oFFSgit/Otig<. 

[0 0 9 0] iga<b*l*:g-r-S>«!i«7C3gi:bTii 
^C^i^?>r$)^o Z.(D^^f3.^)n-\tmZTFTm^ 

x-:fu^mm'^izi&^^n^mmz^Lx^^f3.h 

©T**So ioT. *^BJ(ix^±W^7i#lT*^tJSl 

[01] nig^itji. 2<Dmmhy>-y7.^^<Drfmxm 

[0 2] *ig«S|3©ii«h7>>'X^0f^«lS0T 

[03] mmm4(D»mh'7>i^x^om^mT'$> 

[04] *lg^J7®»iKh5>vX3'©f^S!XS0T 

1 0 1 :»y7.S^ 

1 0 2 TJftiK 

1 0 3 tmnmmm 

1 0 5 m^m 

10 6 y-f mim 

10 7 y^f hms 

10 8. 2 12 y-7.®i® 

10 9.213 h* u-r >SiJg 

110. 217 mm^mm 

111. 2 18 v-xmm 

112.219 H L"f >mg 
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